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Figure 7-1. Synthetic Organic Chemicals
Production, United States, 1945-85
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Figure 7-2. Pesticide Use in Agriculture,
United States, 1965-85
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Chapter 7. Controlling Toxic Chemicals

I. In this chapter, the terms hazardous.
toxic. chemical. and industrial waste are used
loosely and interchangeably. in part because
of varving national definitions. to connote
wastes containing substances  potentially
threatening to health. Thix usage does not
conform 1o the ofhcial U8, detinition, under
which toxic is a subset of hazardous waste.
which also includes wastes that are explosive.
Hammable. or corrosive.

2. For a briel sketch ol the organic chemi-
cals industry. see David J. Sarokin et al.. Cut-
ting Chemueal Wastey (New York: INFORM,
Inc.. 1985); James O. Schreck. Ovganie Chemue
try: Concepls and Applications (Saint Louis. Mo.:
The C.V. Mosby Company, 1973).

3. US. laternational Trade Commission,
Svuthetie Organic Chenncals: Unided States Produc-
hon and Sales 1985 (Washingion. D.C..: U.S.
Government Printing Office. 1986): number
of chemicals in use from “The Quest lor
Chemical Satew.”™ International Regqister of Po-

tentially  Tonte Chenieals Budletin,  Mav  1983;
number added annually trom Michael Sho-
dell, “Risky Business.” Saence N3, October
1085,

4. Michael J. Dover. 4 Better Mowsetrap: I
proving Pest Management ain Aenenltne (Wash-
ington, D.C.: World Resources Tnstitute.
19853).

5. U.S. Environmental Protection Agenes
(EPA). "Pesticide Indusery Sales and Usage:
1083 Market Estimates.” Washington. D.C..
September 1986: " Major Changes Coming in
Pesuade Law,” dercudtural Outlook, October
1986: 70 percent igure tromy Herman Delvo,
agricubtural cconomist, U8, Departiment ol
Agriculture (USDA). Washington, D.C.. pni-
vate communication, August 6, 1987,

6. Winand D.E. Staring. Prsticrdes: Data Col-
lection Sxstems and Supply. Ditnbation and Uve in
Selected  Countries of the  Awa-Pacific Region
(Bangkok: United Nations Economic and So-
cial Commission tor Asia and the Pacitic,
1984): Indian data trom Y.P. Gupta, “Pesu-
cide Misuse in India.” The Ecologist. Vol 16,
No. 1. 1986:

7. See, for example, U.S. Congressional
Budget Oflice. Hazardons Waste Management:
Revent Changes and Poliey Altevnatives (Wash-
mgron, D.C.: U.S. Government Prinding Of-
lice. 1983).

8. H. Yakowuz, "Some Background Infor-
mation Concerning Hazardous Waste Man-

agement in Non-QECD Countries,” paper
prepured tor Organisation tor Economic Co-
operation and Development, Paris. 1985: H.

Jetfrer Leonard, Contronung  Industrial

Pollution m Rapidiv Indusirializing Coun-
tries: Muihs, Padalls. and Opporwunities,”
Ecology Lase Quarterly. Vol 12, No. 14, 1985:
“China Plans Curbs on Solid Wasties,” China
Daidv, Mav L 1085,

9. Nauonul Research Council (NRC), Tox-
wity Testing: Strategres to Detevmine Nevds and Pri-
mihies (Washington, D.C Navonal Academiy
Press, 19841 Charles Benbrook, Exccutive
Director. Board on Agriculture. National

Acadenmy of Sciences, Washington, D.C.. pri-
vate communication, Mav 1986,

10, Foo Gaik Sim. The Pesticrdre Porsiung Re-
port (Penang. Malavsia: International Organi-
sation of Consumers Unions, 1983); Doser,
U Better Mousetrap.

Il Gupta. “Pesticide Misuse in India™
Centre tor Science and Enviconment, The
State of Indi’s Envivonment [984=35 (New
Delhi: 1983): Sean L. Swezes e al., “Nicarae
gua’s Revolution in Pesucide Polies,”™ Eniie
ronmment. Januarv/February 1986,

12, David Weir and Mark Schapiro, Codle
af Ponson: Pestierdes and Prople in a Hungry World
(San Francisco: Institute for Food and Devel-
opment Policy, 198 1) NRC. Regulating Pesti-
cides in Food: The Delanex Paradox (Washing-
ton, D.C.: Natonal Academy Press, 1987),

13, A. Lees et al.. “The EHects of Pest-
cides on Human Health,” Minutes of Evi-
dence presented to the Agriculiure Commit.
tee. House of Commons. London, Mav 13,
1986,

14, Contamination ligures from Oflice
and Pesucide Programs. EPA. Washington.
D.C.. private communication, December 4.
1987 Office of Ground-Water Protection.
“EPA Ground-Water Protection Suategy: FY
1985 Status Report.”™ EPA. Washington,
D.C.. undated: George R. Hallberg, “From
Hoes o Herhicides:  Agricalure  and
Groundwater Quality.” fowrnal of Sl and
Water  Conservation.  November/December
1986: Charles M. Benbrook and Phvilis B.
Moses. “Engineering Crops 1o Resist Herbi-
cides.” Terchuology Revwwe. November/Deceme
ber 1986,

13, George W. Ware, Fundamentals of Pesii-
ades (Fresno. Calit: Thomson Publications,
1986y David Bull, .t Groserng Problem: Pestic des
and the Third World Pooy (Oxtord: ONFAM,
1982); Perseu Fernando dos Santos, EM-
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BRAPA. Jaguaritina, Braal, privite conunu-
nication. April 9, 1987: Elizabeth €. Niclsen
and Linda K. Lee. The Magmiude and Costs of
Croundiwater  Contammation from  Awreultural

Chempeaby: (1 National Perspeetize (W ashington.
D.C.o USDAL TURTY

16. Robert L. Metaall, “Changing Role of
Insecticides in Crop Prowection.” Lmial Re-
s of Entomology, Vol 23, 1480; Michacl
Dover. “Getting O the Pesucide Tread-
will”” Technology Reviee. Nosember/Decem-
her 1083:; W.C. Shaw. “Integriated Weed
Management Svstems Fechnology tor Pest
Management,” Weed Science, Supplement 1o
Vol. 30, 1982 Michaet |. Dover and Brian A,
Crolt, “Pesticide Resistance and Public Pol-
ey, BoSaence, February 1986,

17, George P. Georghiou, “The Magni-
wide of the Resistance Problem,” in NRCG.
Board on  Agriculture, Pestiide  Resistanc:
Strategies and Tacties for Management {Washing-
wn. D.C.: National Academy Press. 1986).

18. Swezev etal., " Nicaragua's Revolution
in Pesticide Poliev.”™

19. Parick W. Holden,  Pesticides and
Gronndater Quadity: Isues and Problems i Four
States (Washington. D.C.: National Academy
Press. 1986): Dover and Croft. “Pesticide Re-
sistance and Public Policy.”

90. West German Ministry for Rescarch
and Technologs, The Japanese-German Panel for
Resecwrch and Development on Environment Protec-
tion Technology 1 Bonn:  1986); Kim Chris-
tiansen. Technological Institute of Copenha-
gen.  Claastrup. Denmark, private
communication. February 2, 19837, Exchange
rates as of December 1. 1987.

21. RCRA/CERCLA Hotline. EPA, Wash-
ington, D.C.. July 31, 1987: World Resources
Institute/International Institute for Environ-
ment and Development, “Managing Hazard-
ous Wastes: The Unmet Challenge,™ in World
Revmrers 1937 (New York: Basic Books,
1987); U.S. Congress. Othice of Technology
Assessment (OTAY, Superfund Strategy (Wash-
ington D.C.: U.S. Government Printing Of-
fice, 19831,

92, Veronica [ Pve and Ruth Patrick.
~Ground Water Contamination in the United

States.” Saence. August 19, 1983 O\, Pro-
tecting the Nation's Groundscatey from Contamna-
nen. Vol. 1 iWashington, D.C.: US. Govern-
ment Printing  Office. 1984 “Congress
Passes Bill tor Renewal ot Sate Drinking
wWater Act with Groundwater Protection

Provisions,” The Groundicater Newstetter (Pluin-
view. N.Y.). Mav 30, 1986,

23, Eugeniusze Pudlis. “Polund:  Heaw
Metals Pose Serious  Health Problems.”
Ambio, Vol. Fh 1O82: Jean Pieere Lasota,
“Darkness at Noon.”” The Scwence, Julv/Au-
qust 1987,

24, NRC. Tovaty Testing: Stantord  re-
scarcher cited in Dale Hauis and David
Kennedy, * Assessing Risks from Health Haz-
ards: An Impertect Science.” Technology Re-
vrew, Mav/June 1986,

95, NRC. Dinking Water and Health, Vol. b
(Washington D.C.: National Academy Press,
1986); Hattis and Kennedv, “Assessing
Risks.™

96. Aaron Blair et al.. “Cancer and Pesti-
cides Among Farmers.” in The Freshwater
Foundation, Pesticides  and  Growundwater: .1
Health Coneern for the Mubwest (Navarre, Minn.:
1987).

97, Charles M. Benbrook, Reactor Panel
statement. in Freshwater Foundation, Prni-
aides and Growndicater: Health Concern for Mid-
wesd.

98, L. Brader. “Integrated Pest Conwrol in
the Developing World.™ :Annual Revase of En-
tomolagy. Vol. 24. 1979 Qu Geping. " Biologi-
cal Controb of Pests in China,”™ Mazngirn,
Vol. 7. No. 2. 1983: Marcos Kogan, Univer-
sity ot Hlinois. Champaign-Urbana. L. pri-
vate communication. My 20, 1087,

29, Michael Hansen, “Escape from the
Pesticide Treadmill: Alternanves o Pesti-
cides in Developing Countries.” prefiminary
report, Institwe tor Conswner Policy Re-
search. Consumers Union. Mount Vernon,
N.YL. 1986: Décio L. Gazzoni and Edilson B.
de Oliveira. “Sovbean Insect Pest Manage-

ment in Braal=ll. Program  [mplementa-
non.” in P Maueson, ed.. Proceedings of the
Luternational Workshop o Integrated Pest Control
o G Legrmes (Brazilia: EMBRAPAL TO84).

30, Virginia Cooperauve Extension Ser-
vice, Virginia Tech and Virginia State. and
USDA Extension Service, The National Exvalue
atin of Extensin s Integrated Pest Management
AP Progrons (Washington, D.Co USDA,
1OR7).

1. R.E. Frishie and P.L. Adkisson. "IPM:
Detinittons and Cwrrent Status in U8, Agni-
culture.” in Magjorie A. Hov and Donald C.
Herzog. cds.. Buologieal Control in Agncultwead
1P Syvems (Orlando, Fla.: Academic Press,
Inc., 1983).
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32, Suzanne WU Batra, " Biological Con-
wol in Agroccossstems.” Sewence. January 8,
1982,

33, International tastitute of Tropical Ag-
vicwlture UITA). Root and Tuber Improvement
Program: Research Hhghhghts 1981=1984 (Iba-
dan. Nigeria: 1983); Hansen, “ Alternatives to
Pesacides in Developing Countries.”

34, WUAL Reveareh Highbights; Hansen, ** Al-
ternatives to Pesticides in Developing Coun-
tries.”

35, VAL (tnnwal Report and Research High-
lrghts 1985 (Ibadan. Nigeria: 1986): Hansen.
“Alternatives o Pesticides in Developing
Countries™; Jeftrev K. Waage, Research Di-
rector. Commonwealth Institute of Biologi-
cal Control. Silwood Park, United Kingdom,
private communication. January 20, 1987,

36. D.J. Greathead and |.K. Waage. Oppor-
twaties for Bilogreal Control of Agricultural Pests
- Deceloping Countries (Washington, D.C.:
World Bank. 1983).

37, Sara 8. Rosenthal ¢ al.. Biological Meth-
ads of Werd Contral (Fresno, Calit.: Thomson
Publications, 1984): P.C. Quimby. Jr.. and
H.L. Walker. “Pathogens as Mechanisms for
Integrated Weed Management.” Weed Science.,
Supplement to Vol. 30, 1982: Donald 8. ken-
ey, “DeVine=The Wav It Was Devel-

oped—An Industrialists View.” and R.C.
Bowers. “Commercialization ot Cuolicgo—An
Industrialist's View.™ Woed Scence, Vol 34,
Supplement 1, 1986,

38. R.J. Aldrich, Werd-Crop Ecology: Prinei-
ples in Werd  Management (North Scituate,
Mass.: Breton Publishers, 1984): Alun R. Put-
nam et al.. “Exploitation of Allelopathy tor
Weed Control in Annual and  Perennial
Cropping Svstems.”™ fournal of Chemieal Ecol.
agy. Mav 1983,

39, Benbrook and Moses. “Engineering
Crops 10 Resist Herbicides.™

40. Ihid.

41 Author's meetings with various offi-
cials and hazardous waste specialists in sev-
cral European countries, Januarv-Februan
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